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$H=- \frac{1}{2}\triangle-\sqrt{\alpha}\lambda_{0}\int_{\mathbb{R}^{3}}dk\frac{1}{|k|}[e^{ik\cdot x}a(k)+e^{-ik\cdot x}a(k)^{*}]+N_{f}$ , (1.1)
$N_{f}= \int_{\mathbb{R}^{3}}dka(k)^{*}a(k) , \lambda_{0}=2^{1/4}(2\pi)^{-1}$. (1.2)
$a(k),$ $a(k)^{*}$ :
$[a(k), a(k’)^{*}]=\delta(k-k’) , [a(k), a(k’)]=0=[a(k)^{*}, a(k’)^{*}].$
$\alpha$ - $H$




ill-defined $\int_{\mathbb{R}^{3}}dkf(k)a(k)$ $f$ 2
$H$
:
$H_{\Lambda}=- \frac{1}{2}\triangle-\sqrt{\alpha}\lambda_{0}\int_{|k|\leq\Lambda}dk\frac{1}{|k|}[e^{ik\cdot x}a(k)+e^{-ik\cdot x}a(k)^{*}]+N_{f}$
A $H_{\Lambda}$ Kato-
Rellich $H_{\Lambda}$ dom$(-\Delta)\cap$ dom$(N_{f})$ $\alpha,$ $\Lambda\geq 0$



















$E(P)= infspec(H(P))$ , (2.5)
$\Sigma(P)=\inf$ ess.spec$(H(P))$ . (2.6)
spec$H(P)$ , ess.spec$(H(P))$ $H(P)$
Theorem[ll, 12, 26]
(i) $\Sigma(P)-E(P)=E(O)+1-E(P)$ .
(ii) $E(P) \leq E(0)+\frac{P^{2}}{2}.$
42
Corollary






$\varphi\in H^{1}(\mathbb{R}^{3})=\{\varphi\in L^{2}(\mathbb{R}^{3})|\Vert\nabla\varphi\Vert<\infty\}$ . $\alpha$ $H$
Pekar
Theorem [4, 18]

























$H_{2}= \sum_{j=1,2}\{-\frac{1}{2}\Delta_{j}-\sqrt{\alpha}\lambda_{0}\int_{\mathbb{R}^{3}}dk\frac{1}{|k|}[e^{ik\cdot x_{j}}a(k)+e^{-ik\cdot x_{j}}a(k)^{*}]\}$
$+ \frac{U\alpha}{|x_{1}-x_{2}|}+N_{f}$ (5.7)




2 $(x_{1}, x_{2})\in \mathbb{R}^{3}\cross \mathbb{R}^{3}$ $(x_{c}, x)\in \mathbb{R}^{3}\cross \mathbb{R}^{3}$ $x_{c}$
$x_{c}= \frac{x_{1}+x_{2}}{2}$ $x$ $x=x_{1}-x_{2}$
:
$H_{2}=- \frac{1}{4}\Delta_{x_{c}}-\Delta_{x}+\frac{U\alpha}{|x|}-2\sqrt{\alpha}\lambda_{0}\Phi(x_{c}, x)+N_{f}.$

















$E_{bin}(\alpha, U)=2E$ – $infspec(H_{2})$
$\alpha,$ $U\geq 0$ $E_{bin}\geq 0$
$E_{bin}>0$
$H_{2}(P)$ $P$









$C_{PT}(U)= \inf\{\mathcal{E}_{bp}^{U}(\varphi)|\varphi\in H^{1}(\mathbb{R}^{6}), \Vert\varphi\Vert_{L^{2}(\mathbb{R}^{6})}=1\}.$




(i) $U\geq 0$ $2C_{P}-C_{PT}(U)\geq 0$ $2C_{P}-C_{PT}(U)$
$U$









$U$ $U<$ $\alpha_{c}<\infty$ :










$E_{2}=$ inf spec $(H_{2})$
$H_{2}$
$L^{2}( \mathbb{R}^{3}\cross \mathbb{R}^{3})\otimes \mathfrak{F}=\bigoplus_{n=0}^{\infty}L^{2}(\mathbb{R}^{3}\cross \mathbb{R}^{3})\otimes L_{sym}^{2}(\mathbb{R}^{3n})$
$\Psi=\oplus_{n=0^{\Psi_{n}(x_{1},x_{2};k_{1},\ldots,k_{n})}}^{\infty}$ $R_{g}$
$(R_{g}\Psi)_{n}(x_{1}, x_{2};k_{1}, \ldots, k_{n})=\Psi_{n}(gx_{1}, gx_{2};gk_{1}, \ldots, gk_{n}), g\in SO(3)$
Theorem [20]
$E_{bin}(\alpha, U)>0$
$E_{2}= \inf\{\langle\varphi,$ $H_{2}\varphi\rangle|\varphi\in$ dom$(H_{2}),$ $\Vert\varphi\Vert=1,$ $R_{g}\varphi=\varphi,$ $\forall g\in O(3)\}$ (9.10)
$\Psi$ $R_{g}\Psi=\Psi,$ $\forall g\in O(3)$ one-center
$E_{2}$ one-center
Fermi
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